Selection of Dictyostelium discoideum transformants and analysis of vector maintenance using live bacteria resistant to G418.
A protocol that allows the rapid isolation and growth of large numbers of independent G418-resistant Dictyostelium discoideum transformant colonies on the surface of agar media with live bacteria was developed. Transformants grown under these conditions form normal fruiting bodies. Discovery that aggregation of nontransformants was inhibited at a nonselective level of G418 (25 to 35 micrograms/ml) led to the development of a vector maintenance assay. Using this assay we examined the stability of recombinant plasmids derived from the D. discoideum native plasmids Ddp1 and Ddp2. We conclude that the origin of replication of plasmid Ddp1 does not alone confer stable maintenance and thus, Ddp1 must bear additional sequences required for its own maintenance. Analysis of the maintenance of vectors derived from Ddp2 showed that autonomously replicating shuttle vectors that contained bacterial plasmid DNA and from which one element of the Ddp2 inverted repeat was removed were much less stable than vectors that contained a complete inverted repeat or that did not carry a bacterial plasmid. Sequences between the 3' end of the rep gene and the inverted repeat appear to play a role in plasmid maintenance. An intact rep gene and one copy of the inverted repeat element were required for extrachromosomal replication. Maintenance of extrachromosomal vectors was found to be strain dependent. Four traits distinguishing integrating vectors from those capable of autonomous replication were identified.